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mortality were prior myocardial infarction (hazard ratio
[HR], 1.65) and digoxin use (HR, 1.62). 
Conclusions: ECVs for AF are not associated with either all-
cause or cardiovascular mortality. 
Perspective: Both appropriate and inappropriate shocks are
associated with a higher risk of mortality in patients with an
implantable cardioverter-defibrillator (ICD). It is unclear
whether this is because of electrical injury to cardiac myocytes
or because ICD shocks are a marker of patient characteristics
that portend a poor prognosis. That ECVs are not associated
with mortality may be due to less potential for injury from
external versus internal shocks, or because patients in the ICD
trials had more severe heart disease in the AFFIRM study.
Summary written by: Fred Morady, MD
Early Repolarization Pattern in Competitive Athletes:
Clinical Correlates and the Effects of Exercise
Training
Noseworthy PA, Weiner R, Kim J, et al.
Circ Arrhythm Electrophysiol 2011;4:432-440.
Study Question: What are the correlates of nonanterior early
repolarization pattern in competitive athletes?
Methods: Early repolarization pattern was assessed in a cross-
sectional cohort of collegiate athletes (n = 879). The
relationship between early repolarization pattern and cardiac
structure then was examined in a longitudinal subgroup (n =
146) before and after a 90-day period of exercise training.
Early repolarization pattern was defined as J-point elevation
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Is There an Association Between External
Cardioversions and Long-Term Mortality and
Morbidity? Insights From the Atrial Fibrillation
Follow-Up Investigation of Rhythm Management
Study
Elayi CS, Whitbeck MG, Charnigo R, et al., on behalf of the
AFFIRM Study Investigators. 
Circ Arrhythm Electrophysiol 2011;4:465-469.
Study Question: Do external cardioversions (ECVs) for atrial
fibrillation (AF) affect prognosis?  
Methods: This prospective study was performed by the
Resuscitation Outcomes Consortium in 9,933 patients
(mean age 67 years) with OHCA. Upon arrival of emer-
gency medical services (EMS), the patients were randomly
assigned to early rhythm analysis (30-60 seconds of CPR
before rhythm analysis, n = 5,290) or delayed rhythm analy-
sis (180 seconds of CPR before rhythm analysis, n = 4,643).
The primary outcome was survival to hospital discharge with
satisfactory functional status. 
Results: The patients were categorized as having zero ECVs
(n = 2,460), 1 ECV (n = 1,186), 2 ECVs (n = 289), or ≥3
ECVs (n = 125). All-cause mortality at a mean follow-up of
3.5 years was 10.4-16.7% among these groups, and cardio-
vascular mortality was 5.6-8.4%, both with no association
between the number of ECVs and mortality. ECVs were an
independent predictor of cardiac hospitalizations. The
strongest significant independent predictors of all-cause
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Only type A aortic dissection cases were included. Multiple
linear regression was performed to determine relative delay
time ratios (DTRs) for individual correlates to determine
effect of individual variables. 
Results: There were 1,204 subjects included, with a median
time from arrival in the emergency room to diagnosis of 4.3
hours (quartile 1-3, 1.5-24 hours; n = 894), and a median
time from diagnosis to surgery of 4.3 hours (quartile 1-3,
2.4-24 hours; n = 751). Factors associated with delayed
diagnosis included female sex; lack of abrupt onset pain or
lack of chest pain, back pain, or any pain; lack of pulse
deficit or hypotension; or transfer from a nontertiary care
hospital (p < 0.05 for all). The largest relative DTRs were
for fever (5.11) and transfer from a nontertiary care hospital
(3.34). Surgical delay was associated with history of prior
cardiac surgery; absence of pain or abrupt onset pain; and
transfer from nontertiary care hospital (p < 0.001 for all).
Largest relative DTRs for delay in surgery were delay in
diagnosis (1.35), nonwhite race (2.25), and history of coro-
nary artery bypass surgery (2.81).
Conclusions: Improved physician awareness of atypical presen-
tations and prompt transport of acute aortic dissection
patients could reduce crucial time variables.
Perspective: This review of IRAD data demonstrates an ideal
application of observational registries: evaluation of real-
world clinical care delivery, and statistical identification of
factors associated with outcomes. While such observations
are only hypothesis generating, it is logical that patients pre-
senting atypically (e.g., lacking typical pain) might suffer
delays in diagnosis or treatment. This study highlights the
need for more systematic clinical evaluation pathways that
include uncommon diagnoses into clinical consideration.
Summary written by: James B. Froehlich, MD, MPH
Mortality and Neurologic Injury After Surgical Repair
With Hypothermic Circulatory Arrest in Acute and
Chronic Proximal Thoracic Aortic Pathology: Effect of
Age on Outcome
Czerny M, Krähenbühl E, Reineke D, et al.
Circulation 2011;124:1407-1413.
Study Question: What is the effect of advanced age on mortal-
ity and incidence of neurological injury in patients
undergoing surgical repair with hypothermic circulatory
arrest (HCA) in acute and chronic thoracic aortic pathology?
Methods: A university center audit was done of 523 consecu-
tive patients (median age, 64 years) between 2005 and 2010.
A multivariable logistic model was applied to assess the
strongest independent risk factor of overall and neurological
outcome after adjustment for possible confounding factors.  
Results: Mortality in acute type A aortic dissection (207
patients) was 9.7%, and in chronic ascending aortic
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≥0.1 mV in at least two leads within a nonanterior territory
(inferior [II, III, aVF] or lateral territory [I, aVL, V4-V6]). 
Results: Nonanterior early repolarization pattern was present
in 25.1% of athletes, including the inferior subtype in 3.8%.
Exercise training led to significant increases in the preva-
lence of early repolarization pattern and the inferior subtype
of early repolarization, but there were no associations
between early repolarization pattern and echocardiographic
measures of left ventricular remodeling. In a multivariable
model, early repolarization pattern was associated with black
race (95% confidence interval [CI], 3.54-9.61; p < 0.001),
increased QRS voltage (95% CI, 1.71-2.52; p < 0.001), and
slower heart rate (95% CI, 1.26-1.87; p < 0.001). 
Conclusions: Nonanterior early repolarization pattern, includ-
ing the inferior subtype, is common and has strong clinical
associations among competitive athletes. The increased early
repolarization pattern prevalence after intense physical train-
ing establishes a strong association between exercise and
early repolarization pattern. 
Perspective: This study found that nonanterior early repolariza-
tion (including inferior early repolarization associated with
sudden cardiac death risk) was very common among athletes
(25%) and increased in prevalence with intense exercise train-
ing. However, it would be controversial to suggest that
exercise training increases the risk of sudden cardiac death
when physical fitness is known to dramatically decrease over-
all cardiovascular risk.
Summary written by: David S. Bach, MD
Cardiovascular Surgery
Correlates of Delayed Recognition and Treatment
of Acute Type A Aortic Dissection: The International
Registry of Acute Aortic Dissection (IRAD)
Harris KM, Strauss CE, Eagle KA, et al., on behalf of the
International Registry of Acute Aortic Dissection (IRAD)
Investigators.
Circulation 2011;Oct 3:[Epub ahead of print].
Study Question: What factors are associated with delays in
diagnosis and delays in therapy in acute type A aortic dis-
section? 
Methods: The authors presented a data analysis from the
International Registry of Acute Aortic Dissection (IRAD),
a collaborative observational registry of information on un-
selected consecutive cases of acute aortic dissection at 24
centers in 11 countries, ongoing since January 1, 1996.
Cases until January 2007 were evaluated for this study.
Comprehensive clinical data pertaining to demographics,
history, presentation, physical and imaging findings, man-
agement, and outcomes were collected in a 290-item data
collection instrument from medical record review.
the radial artery as a potential alternative second conduit for
CABG. The concerns of deep sternal wound infection are
quite real, however, from both a quality of life and mortality
standpoint. The authors suggest that skeletonization may
reduce the risk for sternal infection; in this study, the rates
of sternal dehiscence were similar in both groups. All in all,
I believe that this is an important study to consider, particu-
larly when operating on younger patients. 
Perspective: This is an interesting finding. Using data from
ASCOT, these results support the continued use of traditional
risk factors as a means of identifying patients at increased risk
for CVD outcomes.
Summary written by: Himanshu J. Patel, MD
Health-Related Quality of Life After Transcatheter
Aortic Valve Replacement in Inoperable Patients
With Severe Aortic Stenosis
Reynolds MR, Magnuson EA, Lei Y, et al., on behalf of the
Placement of Aortic Transcatheter Valves (PARTNER)
Investigators.
Circulation 2011;Oct 3:[Epub ahead of print].
Study Question: What are the effects of transcatheter aortic
valve replacement (TAVR) on health-related quality of life? 
Methods: This PARTNER trial substudy randomized
patients with symptomatic, severe aortic stenosis who were
not candidates for surgical valve replacement to TAVR (n =
179) or standard therapy (n = 179). Health-related quality
of life was assessed at baseline and at 1, 6, and 12 months
with the Kansas City Cardiomyopathy Questionnaire
(KCCQ) and the 12-item Short Form-12 General Health
Survey (SF-12). The primary endpoint was the KCCQ
overall summary score (range, 0-100; higher = better). 
Results: At baseline, mean KCCQ summary scores (35 ± 20)
and SF-12 physical summary scores (28 ± 7) were markedly
depressed. Although the KCCQ summary score improved
from baseline in both groups, the extent of improvement
was greater after TAVR compared with control at 1 month
(mean between-group difference, 13 points) with larger
benefits at 6 months (mean difference, 21 points) and 12
months (mean difference, 26 points). At 12 months, TAVR
patients also reported higher SF-12 physical and mental
health scores with mean differences compared with standard
care of 5.7 and 6.4 points, respectively (p < 0.001 for both
comparisons). Among inoperable patients with severe aortic
stenosis, compared with standard care, TAVR resulted in
significant improvements in health-related quality of life
that were maintained for at least 1 year. 
Perspective: This  substudy suggests that TAVR provides a
large survival benefit and substantial benefits over standard
therapy in terms of symptoms and health-related quality of
life. These differences were seen as early as 1 month and
aneurysms (316 patients) was 2.2% (p < 0.001). Neurological
injury was observed in 16.9% of patients with acute type A
aortic dissection (chronic ascending aortic aneurysms, 7.9%;
p = 0.002). Multivariable regression analysis revealed HCA
>40 minutes (95% confidence interval [CI], 1.60-11.06; p =
0.004) and redo surgery (CI, 1.11-10.64; p = 0.03), but not
age (95% CI, 0.73-5.38; p = 0.18) as an independent predic-
tor of mortality. Emergency surgery (95% CI, 1.31-8.15; p =
0.01) and extracardiac arteriopathy (95% CI, 1.26-4.50; p =
0.008), but not age (95% CI, 0.93-3.48; p = 0.08) were
independent predictors of neurological injury. 
Conclusions: Age is not associated with increased risk for
mortality and neurological injury in patients undergoing sur-
gical repair for acute and chronic thoracic aortic pathology
with HCA. 
Perspective: Based on data from this study, it seems reasonable
that each patient with aortic disease be evaluated for surgical
therapy independent of age. Other novel techniques such as
hybrid off-pump therapy of aortic arch aneurysms including
aortic arch debranching in high-risk patients, combined with
endovascular stent graft placement, may be considered as
alternative therapeutic approaches in appropriate patients.
Summary written by: Debabrata Mukherjee, MD
Second Internal Thoracic Artery Versus Radial Artery
in Coronary Artery Bypass Grafting: A Long-Term,
Propensity Score−Matched Follow-Up Study
Ruttmann E, Fischler N, Sakic A, et al.
Circulation 2011;124:1321-1329.
Study Question: How do the perioperative and late results of
using either radial artery or right internal mammary artery as
second conduits for multiple arterial revascularization com-
pare?
Methods: This is a retrospective analysis of patients undergo-
ing elective primary coronary artery bypass grafting (CABG)
for multivessel coronary artery disease. Patients were
excluded if they had previous myocardial infarction within 1
week. A total of 1,001 patients fulfilled the inclusion crite-
ria: 277 underwent bilateral internal mammary artery
grafting, while 724 underwent left internal mammary artery,
together with radial artery. Sixteen different surgeons per-
formed the procedure, with each having at least 6 years of
operative experience. The only difference between the surgi-
cal strategy was that in 2006, the skeletonization of the
internal thoracic artery was performed. 
Results: This study provides strong evidence for the superior-
ity of a right internal mammary artery as the first second
conduit in multiple arterial revascularizations. 
Conclusions: This is an important observational study sup-
porting recent randomized trial results assessing the use of




continued to increase over 12 months. These findings support
consideration of TAVR as a viable therapeutic option for
patients with severe aortic stenosis who are not candidates for
aortic valve replacement surgery.
Summary written by: Debabrata Mukherjee, MD
Congenital Heart Disease
Adolescents With d-Transposition of the Great
Arteries Corrected With the Arterial Switch
Procedure: Neuropsychological Assessment and
Structural Brain Imaging
Bellinger DC, Wypij D, Rivkin MJ, et al.
Circulation 2011;124:1361-1369.
Study Question: What are the neurodevelopmental outcomes
and brain imaging findings of adolescents who underwent
the arterial switch procedure for d-transposition of the great
arteries (d-TGA) in the neonatal period?
Methods: Patients were initially enrolled in the Boston
Circulatory Arrest Study at the time of their arterial switch,
randomizing patients to deep hypothermia with either circu-
latory arrest or continuous low-flow bypass. Subjects
underwent assessment of academic achievement, memory,
executive functions, visual-spatial skills, attention, and social
cognition. Brain magnetic resonance imaging (MRI) was
performed as well. A referent group of adolescents was
recruited for brain MRI to get a national representative
standardization sample. 
Results: Of 159 eligible adolescents, 139 participated. Few
significant differences were seen between the bypass tech-
niques. The scores of patients in the treatment groups
tended to be lower than those of the normative populations
for individual instruments. A significant portion (65%) of
subjects had received remedial academic or behavioral serv-
ices. Brain MRI abnormalities were more common in
patients with d-TGA (33%) compared with controls (4%).
The Connors ADHD index differed significantly from the
expected population mean of 50 ± 10 (p = 0.001), with 19%
of adolescents having scores of ≥65 suggestive of clinically
significant attention issues. 
Conclusions: Adolescents with d-TGA following the arterial
switch operations are at increased neurodevelopmental risk,
and may benefit from ongoing neurodevelopmental surveil-
lance and assessment. 
Perspective: In this study, there were few significant differ-
ences in neurodevelopmental outcomes between those
patients whose bypass technique consisted of deep
hypothermia with continuous low-flow bypass compared
with deep hypothermia with circulatory arrest. These results
suggest that patients following the arterial switch operation
should have continued close monitoring of their neuro-
developmental status through adolescence.
Summary written by: Timothy B. Cotts, MD
General Cardiology
The Growth in Cost per Case Explains Far More of
US Health Spending Increases Than Rising Disease
Prevalence
Roehrig CS, Rousseau DM.
Health Affairs 2011;30:1657-1663.
Study Question: Does cost per case impact overall US health
care spending?
Methods: Prevalence of treated cases and clinical prevalence
were examined as cost per case was estimated across various
medical conditions. Adjusted spending estimates from the
federal National Health Expenditure Accounts by type of
service were used to create categories comparable to available
sources of information on spending by medical condition.
Then estimates of the spending within each service category
that was attributable to each population segment were cre-
ated. Last, expenditures were distributed across medical
conditions for each population segment and service category.
The distribution of spending by condition was made using
the Clinical Classification System software developed by the
Agency for Healthcare Research and Quality, which maps
detailed diseases onto 260 medical conditions. 
Results: After adjustment for inflation and population growth,
the growth rate in real per capita spending across all medical
conditions was 3.8% between 1996 and 2006. Estimated
changes in treated prevalence and cost per case accounted for
about 1 and 2.9 percentage points, respectively. Spending
growth rates exceeded gross domestic product growth for all
but one of the 15 broad diagnosis code categories. Rates
were highest for esophageal disorders (19.5%) and hyperlipi-
demia (14.0%) due to increased treated prevalence. Spending
growth rates were lowest for cerebrovascular disease (−1.7%)
and pneumonia (−1.5%), with each showing reduced treated
prevalence. The top five conditions were characterized by
very high spending on prescription drugs, from 87% for
hyperlipidemia to 47% for anxiety and depression. There has
been an increase in treated prevalence as a result of new
drugs and changes in diagnosis and treatment patterns. 
Conclusions: Most of the treated-prevalence effect is due to an
increase in the share of eligible people being treated, rather
than an increase in clinical prevalence of diseases. Over the
time period examined, three-fourths of the increase in real
per capita health spending was attributable to increases in
cost per case. Treated prevalence accounted for about one-
fourth of spending growth.
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among patients undergoing primary PCI. Clopidogrel preload-
ing was more commonly performed in patients who were less
sick, and it is not clear if the findings of this study reflect
immigration bias and residual confounding or a true survival
benefit of early clopidogrel. 
Summary written by: Hitinder S. Gurm, MBBS
Blood Pressure Targets Recommended by
Guidelines and Incidence of Cardiovascular and
Renal Events in the Ongoing Telmisartan Alone and
in Combination With Ramipril Global Endpoint Trial
(ONTARGET)
Mancia G, Schumacher H, Redon J, et al.
Circulation 2011;Sep 26:[Epub ahead of print].
Study Question: What are the cardiovascular and renal benefits
associated with blood pressure treatment targets of <140/90
mm Hg or <130/80 mm Hg in patients at high cardiovascu-
lar risk? 
Methods: The authors reported on a post-hoc analysis of the
ONTARGET trial of telmisartan versus ramipril versus both
in subjects with known atherosclerotic disease or diabetes with
end-organ damage. The median follow-up was 56 months.
The primary endpoint was the composite outcome of death
from cardiovascular causes, nonfatal myocardial infarction
(MI), nonfatal stroke, and hospitalization for heart failure. For
the current analysis, four groups were created according to
percentage of in-treatment visits at which blood pressure was
found to be controlled: <25%, 25-49%, 50-74%, and ≥75%.
Cox proportional hazard models were created, generating haz-
ard ratios for risk of endpoints, adjusted for multiple potential
confounders, and also adjusted for, in one model, whether
blood pressure was controlled in a time-dependent fashion.  
Results: The authors reported on a post-hoc analysis of the
ONTARGET trial of telmisartan versus ramipril versus both
in subjects with known atherosclerotic disease or diabetes
with end-organ damage. The median follow-up was 56
months. The primary endpoint was the composite outcome
of death from cardiovascular causes, nonfatal myocardial
infarction (MI), nonfatal stroke, and hospitalization for heart
failure. For the current analysis, four groups were created
according to percentage of in-treatment visits at which blood
pressure was found to be controlled: <25%, 25-49%, 50-74%,
and ≥75%. Cox proportional hazard models were created,
generating hazard ratios for risk of endpoints, adjusted for
multiple potential confounders, and also adjusted for, in one
model, whether blood pressure was controlled in a time-
dependent fashion.  
Conclusions: More frequent achievement of the blood pressure
targets recommended by guidelines led to cerebrovascular and
renal protection, but did not increase protection from cardiac
events. Overall, cardiovascular protection was favorably
Perspective: Analyses such as this allow for an in-depth exam-
ination of health care costs. Increases in the number of
treated patients may result in reductions in costs related to
prevention of events related to uncontrolled cardiovascular
disease risk factors. We need to ask how much we will be
willing to spend to prevent serious cardiovascular events, and
who should shoulder the cost.
Summary written by: Elizabeth A. Jackson, MD
Regional Variation in the Association Between
Advance Directives and End-of-Life Medicare
Expenditures
Nicholas LH, Langa KM, Iwashyna TJ, Weir DR.
JAMA 2011;306:1447-1453.
Study Question: What is the relationship between treatment-
limiting advance directive use, end-of-life Medicare
expenditures, and use of palliative and intensive treatments? 
Methods: The authors collected survey data from the Health
and Retirement Study for 3,302 Medicare beneficiaries who
died between 1998 and 2007, and linked to Medicare claims
and the National Death Index. Multivariable regression
models examined associations between advance directives,
end-of-life Medicare expenditures, and treatments by level
of Medicare spending in the decedent’s hospital referral
region.
Results: Advance directives specifying limits in care were
associated with lower spending in hospital referral regions
with high average levels of end-of-life expenditures (−$5,585
per decedent), but there was no difference in spending in
hospital referral regions with low or medium levels of end-
of-life expenditures. Directives were associated with lower
adjusted probabilities of in-hospital death in high- (−9.8%)
and medium- (−5.3%) spending regions. Advance directives
were associated with higher adjusted probabilities of hospice
use in high- (17%) and medium- (11%) spending regions.
The differences in end-of-life spending across regions and
advance directive status were concentrated among the 72%
experiencing at least one hospitalization in the last 6 months
of life. There was no evidence of heterogeneity of the
advance directive effect in high-spending region by cause of
death. When compared to those requesting limited care,
decedents who requested all efforts to extend their life used
$8,060 more care at the end-of life. 
Conclusions: More frequent achievement of the blood pres-
sure targets recommended by guidelines led to
cerebrovascular and renal protection, but did not increase
protection from cardiac events. Overall, cardiovascular pro-
tection was favorably affected by the less tight, but not the
tighter blood pressure control target. 
Perspective: This study suggests that clopidogrel preloading is
associated with a dramatic reduction in in-hospital mortality




affected by the less tight, but not the tighter blood pressure
control target. 
Perspective: The current study strongly corroborates that the
greatest benefit from blood pressure control is stroke risk
reduction, and demonstrates a strong association between
increasingly better blood pressure control and decreased fre-
quency of renal failure outcomes. The positive findings
certainly support current therapy. The negative finding with
regard to the lack of a trend toward lower MI rates with better
blood pressure control should not lead to withholding of pre-
ventive therapy.
Summary written by: James B. Froehlich, MD, MPH
Heart Failure/Transplant
Intrathoracic Impedance Monitoring, Audible
Patient Alerts, and Outcomes in Patients With
Heart Failure
van Veldhuisen DJ, Braunschweig F, Conraads V, et al., on behalf
of the DOT-HF Investigators.
Circulation 2011;Sep 19:[Epub ahead of print].
Study Question: Does intrathoracic impedance monitoring with
patient alerts lead to improved outcomes in chronic systolic
heart failure (HF)? 
Methods: Patients (n = 335) with chronic systolic HF (left
ventricular ejection fraction ≤35% and New York Heart
Association [NYHA] II-IV HF) and an implantable car-
dioverter defibrillator underwent unblinded randomization
to intrathoracic impedance monitoring using OptiVol versus
standard HF care. In the OptiVol arm, an audible tone was
activated to alert patients to a reduction in thoracic imped-
ance, suggesting the presence of increased pulmonary fluid.
Patients were then instructed to call their physician and
treatment was provided according to a standardized inter-
vention algorithm. The primary outcome was a composite of
all-cause mortality and HF hospitalizations, assessed using
Cox modeling. 
Results: The study was terminated early due to poor enroll-
ment. Of the intended 2,400 patients, 345 were recruited
and randomized to OptiVol (n = 168) or standard care (n =
167). The mean patient age was 64 years, and 86% were
male. Baseline NYHA was class I in 3%, II in 60%, III in
36%, and IV in 1%. Over a mean 14.9 ± 5.4 months of fol-
low-up, there 131 events (34 deaths, 96 HF hospitalizations,
1 transplant) in 81 patients. Of these, 48 events occurred in
the OptiVol arm and 33 in controls (hazard ratio [HR],
1.52). The risk of HF hospitalization was significantly
higher in the OptiVol arm (HR, 1.79), but there was no
significant difference in mortality (HR, 1.24). Patients in
the OptiVol arm also had more outpatient visits (n = 250)
than controls (n = 84; p < 0.0001); 58% of the visits in the
OptiVol group were associated with an OptiVol alert and
79% of alerts were the sole reason for a clinic appointment. 
Conclusions: Implantable intrathoracic impedance monitoring
does not improve outcomes in patients with chronic HF, and
leads to increased practitioner utilization.
Perspective: In this analysis, impedance monitoring through
OptiVol technology led to increased ‘noise,’ not improved out-
comes. Mandating practitioner-patient contact at the
threshold alert without any other clinical information may
have led to OptiVol’s ‘failure.’ Finally, responses to threshold
alerts that are thought to be HF related should be heavily
directed at neurohormonal blockade and not solely diuretic
intervention.
Summary written by:  Jennifer Ann Cowger, MD, MS
National and Regional Trends in Heart Failure
Hospitalization and Mortality Rates for Medicare
Beneficiaries, 1998-2008
Chen J, Normand SL, Wang Y, Krumholz HM.
JAMA 2011;306:1669-1678.
Study Question: What are the recent changes in heart failure
(HF) hospitalization and 1-year mortality rates in the
United States, nationally and by state or territory?
Methods: Patients were recruited from acute care hospitals in
the United States and Puerto Rico; 55,097,390 fee-for-ser-
vice Medicare beneficiaries were hospitalized between 1998
and 2008, with a principal discharge diagnosis code for HF.
The main outcome measures were changes in patient demo-
graphics and comorbidities, HF hospitalization rates, and
1-year mortality rates. Risk-adjusted HF hospitalization and
mortality rates were calculated for each year that represented
what the rate would have been if the mix of patients were
identical to the initial year using dummy indicator variables
for each year from the regression models.
Results: The HF hospitalization rate adjusted for age, sex,
and race declined from 2,845 in 1998 to 2,007 per 100,000
person-years in 2008 (p < 0.001), a relative decline of 29.5%.
Age-adjusted HF hospitalization rates declined over the
study period for all race-sex categories. Black men had the
lowest rate of decline (4,142 to 3,201 per 100,000 person-
years) among all race-sex categories, which persisted after
adjusting for age. HF hospitalization rates declined signifi-
cantly faster than the national mean in 16 states and
significantly slower in three states. Risk-adjusted 1-year
mortality decreased from 31.7% in 1999 to 29.6% in 2008 (p
< 0.001), a relative decline of 6.6%. One-year mortality rates
declined significantly in four, but increased in five states.  
Conclusions: The overall HF hospitalization rate declined
substantially from 1998 to 2008 and overall 1-year mortality
declined slightly over the past decade, but remains high.   
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Perspective: Although this analysis suggests that the rates of
HF hospitalization may have declined in recent years, the
overall mortality and readmission rates for HF continue to
remain unacceptably high, suggesting the need for newer
approaches and therapies. The regional and racial differ-
ences in hospitalization rates call for additional studies to
better understand these disparities.
Summary written by: Debabrata Mukherjee, MD
Interventional Cardiology
Prevalence and Outcomes of Same-Day Discharge
After Elective Percutaneous Coronary Intervention
Among Older Patients
Rao SV, Kaltenbach LA, Weintraub WS, et al.
JAMA 2011;306:1461-1467.
Study Question: What is the prevalence and outcome of same-
day discharge after percutaneous coronary intervention
(PCI) in the United States?
Methods: The authors assessed the prevalence of same-day
discharge among 107,018 elderly patients undergoing elec-
tive PCI procedures at 903 sites participating in the
CathPCI Registry between November 2004 and December
2008, whose outcome was linked using Medicare Part A
claims. Patients with same-day discharge were compared
with those with overnight stay, and the main outcome
measure was death or rehospitalization occurring within 2
days and by 30 days after PCI.
Results: The prevalence of same-day discharge was 1.25% (n
= 1,339 patients) and the majority of hospitals discharged
<3% of their patients the same day. Patient characteristics
were similar between groups, although same-day discharge
patients underwent shorter procedures with less multivessel
intervention. There were no significant differences in death
or rehospitalization rates at 2 days (same-day discharge
0.37% vs. 0.50% in those staying overnight ) or at 30 days
(9.63% vs. 9.7%). Mortality at 30 days was similar between
groups (0.22% vs. 0.22%). The median time to death or
rehospitalization was similar (13 vs. 14 days). After adjust-
ment for patient and procedural characteristics, same-day
discharge was not significantly associated with 30-day death
or rehospitalization (adjusted odds ratio, 0.95).
Conclusions: Same-day discharge is relatively infrequent
among elderly patients undergoing contemporary elective
PCI. There is no difference in the outcome of patients dis-
charged the same day compared with those observed
overnight after elective PCI.
Perspective: Current guidelines support same-day discharge
in low-risk patients undergoing elective PCI, although this
is the first study to formally assess its prevalence. This study
suggests that most patients are observed overnight, but the
outcome of patients discharged the same day is no different,
and most complications occur a few days after discharge.
Thus, same-day discharge may be a reasonable strategy in
low-risk patients with good procedural outcome and ade-
quate social support.
Summary written by: Hitinder S. Gurm, MBBS
Non-Cardiac Surgery in Patients With Coronary
Stents: The RECO Study
Albaladejo P, Marret E, Samama CM, et al.
Heart 2011;97:1566-1572.
Study Question: What is the rate of major adverse cardiac and
cerebrovascular events (MACCE) and major or minor bleed-
ing complications and their associated independent correlates
in coronary stented patients undergoing urgent or planned
noncardiac surgery? 
Methods: This was a prospective, multicenter, observational
cohort study of 1,134 patients with coronary stents.
Participating centers enrolled patients with coronary stents
who underwent elective or urgent noncardiac surgery or
another invasive procedure. The coprimary endpoints con-
sisted of the incidence of MACCE and major bleeding
within the first 30 days of an invasive procedure. 
Results: MACCE and hemorrhagic complications were
observed in 10.9% and 9.5% of patients, respectively, within
an average time delay from invasive procedure to event of
3.3 ± 3.9 and 5.3 ± 5.3 days. Independent preoperative cor-
relates for MACCE were complete oral antiplatelet therapy
(OAT) interruption for more than 5 days prior to surgery,
preoperative hemoglobin <10 g/dl, creatinine clearance of
<30 ml/min, and emergency or high-risk surgery.
Independent factors for hemorrhagic complications were
preoperative hemoglobin <10 g/dl, creatinine clearance
between 30 and 60 ml/min, a delay from stent implantation
to surgery <3 months, and high-risk surgery. 
Conclusions: Patients with coronary stents undergoing an inva-
sive procedure are at high risk of perioperative myocardial
infarction including stent thrombosis irrespective of the stent
type. 
Perspective: Overall, patients with coronary stents undergoing
noncardiac surgery are exposed to a high risk of cardiovascular
and hemorrhagic complications. Maintaining OAT through-
out surgical and invasive procedures is the key to avoiding
cardiovascular complications without increasing hemorrhagic
risk. If interrupting OAT treatment is absolutely essential, a
delay between interruption and surgery of <5 days is recom-
mended for patients treated with aspirin, clopidogrel, or both.
Summary written by: Debabrata Mukherjee, MD





Comparison of Two-Dimensional and Three-
Dimensional Imaging Techniques for Measurement
of Aortic Annulus Diameters Before Transcatheter
Aortic Valve Implantation
Altiok E, Koos R, Schröder J, et al.
Heart 2011;97:1566-1572.
Study Question: What is the comparative efficacy of different 2D
and 3D imaging techniques, and the accuracy of 3D trans-
esophageal echocardiography (TEE) for accurate analysis of
aortic annulus dimensions?
Methods: In 49 patients with severe aortic stenosis undergo-
ing transcatheter aortic valve implantation (TAVI)
angiography, 2D transthoracic echocardiography (TTE), 2D
and 3D TEE, and dual-source computed tomography
(DSCT) were performed to determine aortic annulus diame-
ters. TTE and 2D TEE provided only one diameter of the
aortic annulus. Angiography, DSCT, and 3D TEE allowed
measurement of diameters in sagittal and coronal views. The
distance between aortic annulus and left main coronary
artery ostium was measured by angiography, DSCT, and 3D
TEE. 
Results: Sagittal diameters determined by angiography, TTE,
2D TEE, 3D TEE, and DSCT were smaller than coronal
diameters determined by angiography, 3D TEE, and
DSCT. Coronal and sagittal diameters determined by 3D
TEE were in high agreement with corresponding measure-
ments by DSCT (23.60 ± 1.89 vs. 23.46 ± 2.07 mm and
22.19 ± 1.96 vs. 22.27 ± 2.01 mm, respectively; mean ± SD).
There was a high correlation between DSCT and 3D TEE
for the definition of coronal and sagittal aortic annulus
diameters. Correlation of 3D TEE (13.47 ± 1.67 mm) and
DSCT (13.64 ± 1.82 mm) in the analysis of the distance
between aortic annulus and left main coronary artery ostium
was better than between angiography (14.85 ± 3.84 mm) and
DSCT. 
Conclusions: 3D imaging techniques should be used to evaluate
aortic annulus diameters, as 2D imaging techniques, providing
only a sagittal view, underestimate them.
Perspective: This study confirms previous observations that the
aortic annulus is oval and 2D imaging techniques may under-
estimate aortic annulus diameters, and 3D imaging techniques
should be used to evaluate aortic annulus diameters.
Furthermore, 3D TEE provides aortic root dimensions similar
to those obtained by DSCT and may be substituted for DSCT
for the critical role of prosthesis sizing before TAVI.
Summary written by: Debabrata Mukherjee, MD
Prevention/Vascular
Neighborhoods, Obesity, and Diabetes –
A Randomized Social Experiment
Ludwig J, Sanbonmatsu L, Gennetian L, et al.
N Engl J Med 2011;365:1509-1519.
Study Question: Do neighborhood environments affect devel-
opment of obesity and diabetes?
Methods: From 1994 to 1998, the Department of Housing
and Urban Development randomly assigned 4,498 women
and children living in public housing to one of three groups
(receipt of housing vouchers valid only of a low-poverty
census tract [<10% of residents were poor]) and counseling
on moving; receipt of unrestricted traditional vouchers; and
a control group which received no vouchers). All subjects
had been living in census tracts within high poverty areas
defined as 40% or more of residents having incomes below
the federal poverty threshold. Follow-up was conducted
from 2008 to 2010. Outcomes included height, weight, and
glycated hemoglobin (HgA1c) levels. 
Results: A total of 1,788 women received the vouchers
redeemable for a low poverty area, 1,312 women received
traditional vouchers, and 1,398 women were assigned to the
control group. Data on body mass index (BMI) were
obtained for 84.2%. Data on HgA1c were obtained for
71.3%. Response rates were similar for all groups.
Prevalence of BMI ≥35 kg/m2, BMI of ≥40 kg/m2, or
HgA1c of ≥6.5% was lower for those receiving the low-
poverty vouchers compared to controls, with an absolute
difference of -4.61% for BMI ≥35 kg/m2; -3.38% for BMI
≥40 kg/m2; and -4.31% for HgA1c ≥6.5%. There was no
significant difference between the group receiving tradi-
tional vouchers and the control group.
Conclusions: Opportunities to move from a neighborhood with
a high poverty level to one with a low poverty level were asso-
ciated with a lower prevalence of obesity and diabetes. Future
research is needed to understand the mechanisms underlying
such associations.
Perspective: This study provides data on associations between
neighborhood and health outcomes, which are of significant
public health concern. The intervention examined here sug-
gests that reducing high poverty neighborhoods may improve
overall health, with reductions in diabetes and obesity.
Summary written by:  Elizabeth A. Jackson, MD
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